Abstract. Characteristic classes are defined for supermanifolds equipped with a homological vector field Q. We construct an infinite series of characteristic classes defined in terms of the second covariant derivatives of Q.
1. Let T (M ) = n,m∈N T (n,m) (M ) be the tensor algebra associated with a smooth supermanifold M ; here T (n,m) (M ) is the space of n times contravariant and m times covariant tensor fields on M . The elements of T (1,1) (M ) are naturally identified with endomorphisms of the C ∞ (M )-module T (1,0) (M ). The composition of endomorphisms equips T (1,1) (M ) with the structure of an associative superalgebra over C ∞ (M ), which will be denoted by A . There is a natural supertrace on A , which is a C ∞ (M )-linear mapping Str : A → C ∞ (M ) vanishing on supercommutators.
An odd vector field
The simplest example of a Q-manifold is the odd tangent bundle ΠT N (i.e., the tangent bundle of a manifold N with reversed parity of fibers). In this case, the supercommutative function algebra C ∞ (ΠT N) is naturally isomorphic to the exterior algebra of differential forms on N , the de Rham differential being the homological vector field on ΠT N . There are quite a few interesting examples of Q-manifolds provided by Lie algebroids [1] and various gauge theories [4], [5] .
Given a homological vector field Q, one can view T (M ) as an associative differential algebra with the following coboundary operator:
where L Q is the Lie derivative along Q. The property δ 2 = 0 follows from the identity
3. Let ∇ be a symmetric connection on M with curvature tensor R XY ∈ A ,
Later on, we shall need the following relations characterizing the geometry of Q-manifolds with a connection:
where X is an arbitrary vector field and Λ ∈ A is the odd endomorphism of
given by a polynomial in the homological field Q, the curvature tensor R, and their covariant derivatives up to some finite order [4] . The adjective "universal" emphasizes the fact that the property δ(C ∇ [Q]) = 0 follows from the integrability condition Q 2 = 0 regardless of the specific form of Q, ∇, and M . For example, the tensor powers Q ⊗n ∈ T (n,0) (M ) exhaust all universal cocycles independent of the connection. Another example of universal cocycles is provided by the * Supported in part by RFBR grants nos. 05-01-00996-a (S. L. Lyakhovich) and 06-02-17352-a (E. A. Mosman and A. A. Sharapov). 
By integrating the second equation with respect to t from 0 to 1, we obtain
Thus,
The first nontrivial series of characteristic classes of Q-manifolds was constructed in [4] . The universal cocycles representing these classes use the first covariant derivatives of the homological vector field and have the following form:
It was also shown in [4] that the class C 1 ∇ [Q] is directly related to one-loop anomalies in the BV quantization method for gauge theories. In the special case of homological vector fields corresponding to Lie algebroids [1], formula (2) reproduces the characteristic classes, introduced in [3], of Lie algebroids.
6. In this note, we present a new series of characteristic classes, whose representatives depend on the second covariant derivatives of the homological vector field.
Proposition 2. Let X be a vector field. Set A X ≡ ∇ X Λ − R XQ ∈ A and identify the elements of T (0,n) (M ) with n-form fields on T M . Then the forms C n (X 1 , . . . , X n ) = Str(A X 1 A X 2 · · · A Xn )
are universal cocycles in the sense of the definition in Sec. 4. Proof. It readily follows from (1) that
By the definition of the differential δ,
